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A MESSAGE FROM CANADA’S MINISTER 
Gr Tits PERLES AND OCEANS 


4%, 


\\s Canada’s Minister of Fisheries and Oceans, it gives me great pleasure to pres- 


ent the Canadian Hydrographic Service’s (CHS) Annual Report for 2000-2001. 


In recent years, Canada’s oceans and waterways have become busy places. Commercial 
and recreational boating activity is sharply on the rise, and unpredictable weather and 
a beautiful but sometimes hazardous coastline mean that mariners require information 


of the highest possible accuracy and quality to navigate our waters safely. 


a Dhat i is where the Canadian Hydrographic Service comes in. The CHS, a valuable 
Sa ee Sy, 

: “component of Fisheries and Oceans Canada, provides the timely, up-to-date and 
_, accurate “hydrogiaphic products that mariners need to navigate our waters safely. 


Recreatidnal boaters. marine transport operators and fishers alike depend on the 


comprehensive nautical charts, and tide and current tables, produced by the CHS. 


In Gee Hinks to the CHS’s hard work and dedication, Canada is a world leader in 
hydrographic technology. Working closely with various national and international 
organisations, the CHS is making an important contribution to the worldwide 
development of innovative new technologies that can help us enhance safe navigation 


on our waters, while building on our scientific understanding of our aquatic spaces. 


The Government of Canada recognises the important role played by the CHS. A 
significant investment of more than $14 million over two years is a clear sign of our 
ongoing commitment to giving the CHS the tools it needs to enhance its valuable 
services in the years ahead, and develop the innovative technologies that will put 


Canada at the forefront of oceans technology. 


As Canada’s Minister of Fisheries and Oceans, my priority is clear — to help the 
CHS strengthen the services it provides to mariners, and make Canada’s waters 
among the safest in the world. I can assure you that we will continue to find ways 


to do exactly this. 


Mek Mbemed 


The Honourable Herb Dhaliwal, PC, MP 


Minister of Fisheries and Oceans 
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CHAR DENG THE FUTURE 


Message from the Dominion Hydrographer 


he Canadian Hydrographic Service (CHS) was formed in 1883 as the Georgian 

Bay Survey, in response to the loss of the steamship “Asia”. In 1904, we became 
the Hydrographic Survey of Canada and, in 1928, the CHS. Today, CHS is part of 
the Science Sector of Fisheries and Oceans Canada. 


Our chart catalogues list almost 1,000 paper charts, which contribute to safe and 
efficient navigation by our wide and varied client group of commercial shippers, 
recreational boaters, fishing, defence and offshore petroleum industries, as well as 
marine environmental protection organisations. 


This is an exciting time to be leading the Canadian Hydrographic Service; many 
important initiatives are in progress. We are nearing the goal of being certified as 
compliant with ISO 9001-2000, a process we began two years ago. We will soon 

be reporting to the Deputy Minister on the results of our study of Alternative Service 
Delivery (ASD), which may lead to recommendations on a new way of doing busi- 
ness in CHS. A submission for funding under the Program Integrity II initiative has 
been partially successful; we have been funded for two years. Plans are being made 

to address outstanding priorities, reduce backlog, and position CHS for the future. 


While our programs and resources have traditionally been geared to producing 
and maintaining paper charts and nautical publications, technological advances are 
presenting new challenges and opportunities. Over the past several years CHS has 
accomplished much to keep in step with the changing tide of technology and its 
impact on our profession. 


Along with paper charts, today we provide Electronic Navigational Charts (ENCs) 
and raster electronic charts. This expanded offering essentially triples our product 

line from what it was just a few years ago and has gained us a reputation as a leader in 
the production of ENCs. We are maintaining our capability to produce paper charts 
by using digital technology to assist in the production process. This technology has 
allowed us to introduce the concept of Print-On-Demand to paper chart production 
and distribution. 


CHS has an enviable reputation in the area of working horizontally within the 
sector, across sectors and departments, and with the private sector and academia. 
Using emerging technologies and collaborative agreements, partnering arrangements 
and strategic alliances, our goals are to continue to chart the navigable waters of 
Canada efficiently and effectively; to maintain these charts; to address sectoral and 
departmental priorities; to support the private sector; and to position Canada for an 
eventual claim for extended jurisdiction over Canada’s continental shelf. 


As well, although our primary mandate at CHS is to produce charts for navigation, 
modern hydrographic technology and the data that can be collected and processed 
can be relevant to a much larger and more diverse audience and we are working to 
develop these opportunities. 


I want to commend the tremendous loyalty and hard work of our staff, whose 
extraordinary commitment is the catalyst behind our achievements. Thanks to a 
collective team effort, CHS is confidently charting a future course of innovation, 
accomplishment, and success. 


(oowes 


Tony O’Connor 
Dominion Hydrographer 
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CHS Mission, Vision & Values 


Mission Statement Vision Statement Values 
To provide clients with the up-to-date, To be a world leader in hydrography, ¢ Responsiveness to client needs 
oe une accurate hydrographic a responsive SUAS: of hydrographic ee amr Remced 
publications necessary for safe and products and services, and a valuable 

: ae ; : employees 
efficient navigation of Canada’s partner in ocean technology 
navigable waters in the most cost development and applications. ¢ Teamwork and partnerships 


effective and efficient manner, and to rid: ; 
: ¢ Innovation in R&D, business, 


represent Canadian hydrographic dadl mah semen prance 


interests nationally and internationally. 
¢ High standards, and consistent 


quality in products and services 
Motto * Cost effectiveness. 


Nautical Charts Protect Lives, Property and 


the Marine Environment 


CHS Organisational Structure 


CHS is a branch of the Science Sector of Fisheries and Oceans Canada. It operates 
from headquarters in Ottawa and four regional offices located in Sidney, British 
Columbia; Burlington, Ontario; Mont-Joli, Quebec; Halifax, Nova Scotia; and a 
district office in St. John’s, Newfoundland. Although the service is highly 
decentralised, the CHS program is clearly recognised as a national program with a 


national planning framework and national priority-setting. 


CHS is responsible for charting Canada’s 243,792 kilometres of coastline (the longest 


of any country in the world) and 6.55 million square kilometres of continental shelf 


and territorial waters, and an extensive system of inland waterways. The Canadian 
merchant fleet operates 1,200 vessels in Canada with another 22,000 coastal and 
inland commercial vessels operating in Canadian waters. Canadians also take to the 
water in over two million pleasure craft. This requires a safe and efficient national 


marine navigation system. 
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Data Acquisition and Analysis 


=~ HS conducts hydrographic sur- 


veys of Canada’s navigable waters 
‘to produce and update nautical 
charts and related publications required 
for safe and efficient navigation. In 
recent years, horizontal co-operation 
and collaboration among different 
agencies and departments has led to 
CHS also conducting hydrographic 
surveys to support science, Marine 
Protected Areas, and fisheries. 


CHS operates the National Permanent 
Water Level Network (PWLN) which 
provides water level information 
required primarily for the production 
and maintenance of the Canadian Tide 
and Current Tables, for use in hydro- 
graphic surveys, and for the monitoring 
of datums. Real-time access to a num- 
ber of gauges is provided for mariners 
where required. PWLN data is also 
used in the publication of Great Lakes 
Water Level Bulletins and serves as a 
key forecasting reference in support of 


safe navigation and flood control. 


Science Applications 


The bathymetric data CHS collects 
forms the base map for many sci- 
ence applications, providing the 
geographic reference that relates 


diverse data sets. 


Marine Protected Areas 
Canada’s “Oceans Act” allows 
for the establishment of Marine 
Protected Areas (MPA). These 
are areas that form part of the 
internal waters of Canada, the 
territorial sea of Canada, or 

the exclusive economic zone 

of Canada which have been 

set aside for special protection. 
CHS surveys are integral to the 
stewardship of MPAs. There are 


existing hydrographic data sets 
for these areas; however, they 

are inadequate in terms of detail 
and content. New multi-beam 
data acquisition and the resulting 
display products are crucial to the 
success of these MPAs. CHS has 
conducted multi-beam surveys of 
two of the proposed MPAs: Race 
Rocks (BC) in 1999 and The 
Gully (Scotian Shelf) in 2000. 


Storm Surges 

During 2000-01, the CHS — 
along with NRCan, Environment 
Canada, Dalhousie University 
and the Centre for Geographic 
Sciences — initiated a test-bed 
project in Prince Edward Island 
to undertake a high-resolution 
elevation and image acquisition 
survey campaign in the 
Charlottetown area. The intent 
is to integrate the combined 
knowledge from the fields of 
hydrography, oceanography, 


and climatology. 


Charlottetown is vulnerable to 
coastal flooding due to storm 
surges. [he construction 

of a Digital Elevation Model 
(DEM) extracted from airborne 
laser altimetry was employed in 
flood simulations, using high water 
levels observed during a recent 
major storm (January 21, 2000). 
Critical threshold levels from 
predictions of sea level rise, climate 
change and storm surge modelling 
scenarios were also used to produce 


flood risk maps. 


Charlottetown is vulnerable 


to coastal flooding due to storm 


surge events. LIDAR was employed 


during a recent storm to produce 


flood risk maps. 
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Multi-beam imagery allows fishermen to view 
seabed floors which enable them to target 

specific species. This is important for environmental 
reasons as scallop fishers can reduce the area 

of seabed they disturb with their rakes since they 
know on which seabed characteristics 


they will find scallops. 


Multi-beam image of Baie de Sept-lles, Quebec. 


Seabed Mapping 


CHS has worked closely with the Geological Survey of Canada (GSC), the 
Department of National Defence, the Ocean Mapping Group at the University 
of New Brunswick, Universal Systems Limited, and Brooke Oceans to develop 
procedures and tools to make multi-beam systems a standard hydrographic tool. 


The expertise developed in Canada is recognised globally. 


In addition to supporting nautical charting, the ability of multi-beam systems to 


produce an aerial photograph-like image of the seabed has led to a demand for 
multi-beam mapping to support other applications such as mapping pipeline and 


cable routes, proposed marine protected areas, and fishing grounds. 


CHS, in partnership with the 


Geological Survey of Canada, Recent work with the fishing industry included a joint project involving CHS, 

the Geological Survey of Canada (GSC), and the offshore scallop industry. Using 
provided habitat mapping multi-beam sounding systems, CHS provided seabed-shape information. GSC 
information that improved the used the seabed imagery to plan and conduct seismic surveys. The combination of 
offshore scallop industry's efficiency seabed-shape and sediment-type information was used to plan, sample, and classify 


Aue ner centanddmmarcsh seabed plant life and animal life. This habitat mapping subsequently improved the 
PN ese Lane onl ace efficiency of the offshore scallop industry by 70 per cent and, in turn, reduced the 


reduced seabed disturbances. amount of bottom disturbed in searching for scallops in areas where they do not live. 
We now have the ability to map systematically Canada’s submerged lands for 


seabed-shape, sediment, plant life, and animal life. This collective data will 


provide the basic infrastructure for integrated ocean management. 
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Products and Services Highlights 


A Year in Review 


sunctioning as a 

- comprehensive source 
& for nautical charts and 
related publications, CHS — 
through its various business 
lines — delivers a full range 
of products and services. 


Paper Charts 


CHS publishes a suite of nearly 

1,000 paper charts. Over 38 per cent of 
CHS charts are now based on NAD83 
datum (WGS 84), while all ENCs and 
raster charts are based on NAD83. 

The relationship between charted 
positions and NAD83 positions is 
known for 86 per cent of CHS charts 
and the datum shift correction value is 


published on many of the charts. 


Based on the results of a customer 
consultation study, CHS has started 
removing LORAN-C lattices from 


charts as they are reprinted. 


A major initiative accomplished over 
the past year was the implementation 
of a Print-On-Demand (POD) service 
in which a digital file is kept up to date 
and copies printed on an “as needed” 
basis. The direct benefit to clients is 
that each POD chart is printed with 
the latest Notices to Mariners, eliminat- 
ing manual hand corrections. For CHS, 
this initiative is enhancing efficiencies 
in warehousing and inventory manage- 
ment. And for a number of govern- 
ment partners, it provides access to a 
web site of 225 fully up-to-date charts 
that can be printed out instantly from 
their own locations. In 2000-01 over 
13,000 charts were plotted for distribu- 
tion using POD technology. 


Nautical Publications 


In addition to its chart production pro- 
gram, the CHS publishes a number of 
nautical publications, the principal 
ones being Tide and Current Tables 
covering Canada’s three oceans; and 24 
volumes of Sailing Directions covering 
Canada’s coastal waters and major 


inland waterways. 


Highlights of the 2000-01 year 


include: 


Tidal and Current Tables 

¢ Published 80,000 copies of 

the 2001 edition of the 
Canadian Tide and Current 
Tables. 

Published an additional volume 
of Tide and Current Tables 


to expand coverage in Queen 


Charlotte Sound and Dixon 
Entrance. CHS now produces 
seven volumes of Tide and 


Current Tables annually. 


Provided times and heights for 
tides in Canadian waters on the 
CHS web site. 


Handled an increasing number 


of requests from government 
agencies and the private sector 
for licensing agreements, etc., to 


use CHS tidal information. 


Sailing Directions 


Published two new Sailing 
Directions editions in English 
and French: CEN 305 (Lake 
Huron, St. Mary’s River, Lake 
Superior) and CEN 307 (North 
Channel of Lake Huron). 
Published Supplements for 


British Columbia Sailing 
Directions, volumes 1 and 2. 


In addition, the CHS printed and dis- 
tributed a number of Canadian Coast 
Guard publications: Radio Aids to 
Marine Navigation, List of Lights, 
Buoys and Fog Signals, and Annual 


Notices to Mariners. 
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Tidal Products and Services 

* A national, telephone-based, water level information system was established 
(SERVOX), offering users predicted as well as observed water levels. The 
toll-free number is 1-877-775-0790. 

* Tidal predictions for all Canadian reference ports, and for some secondary 
stations, were made available on the Nautical Data International (NDI) series 
of “Digital Ocean” CDs. 


Tidal predictions for over 700 locations in Canada were made available on 


the web. 
The CHS Pacific region, as part of the Tsunami Warning System (TWS), 


continued to provide tsunami monitoring, advice and information to the BC 


Provincial Emergency Program. In addition to upgrading the MSAT 
communications links at the primary tsunami warning stations, MSAT pager 


alarm messages were monitored and monthly TWS tests were conducted. 


A second-generation portable tide gauge system was developed. The new 
version enhanced the earlier system (based on the Sutron 8210 with a bubbler 
system) by adding standard telephone modem and MSAT capability to the 
previous cell-phone and T-Modem data links, as well as adding a flow meter. 
This increased flexibility and cost-effectiveness is a great asset in field surveys 


and special projects, allowing operation anywhere in North America. 


An Oracle-based, tidal benchmark database was completed, in co-operation 
with the Marine Environmental Data Services Branch of DFO. Web access to 
this database will eventually be provided. 


Electronic 
Navigational Charts 


Since 1990, the CHS has been build- 
ing a portfolio of electronic charts, in 
both raster and vector S-57 formats. 
The S-57 Electronic Navigational 
Charts (ENCs) are used principally 
by the commercial shipping fleets 
operating in Canadian waters and the 
Canadian Coast Guard, while the 
raster charts are used primarily by the 


recreational boating community. 


In 2000-01, the CHS produced 

160 new ENCs and 40 new editions 
of existing ENCs. By the end of 
March 2001, the CHS had created a 
portfolio of 508 ENCs (providing 
coverage equivalent to 269 existing 
paper charts). Canada has one of 
the largest portfolios of ENCs in 

the world. 
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CHS ENCs are distributed and 
licensed by NDI. CHS provides 
update messages to existing S-57 ENCs 
to NDI, which operates a web-based 
service that allows clients to download 


updated files to automatically update 
their ENCs. 


Raster Charts 


CHS has released 650 raster charts. 
These cover the majority of southern 
waters (south of 60°N) and are used 
primarily on recreational craft and 
small commercial fishing vessels. 
Raster charts are images of paper 
charts and are available individually 
or by coverage of routes / areas pack- 
aged on CD. The CD-ROM series of 
the most travelled routes in Canadian 
waters are sold under the “Digital 
Ocean” trademark by NDI, which is 


authorised by CHS to sell and license 


the use of these charts. 


To support international boating, these 
raster charts are in BSB format, which 
is the same format as the USA Office 


of Coast Surveys charts. 


Charts and Publications Sales 
and Distribution 


CHS operates warehouses in Sidney, 
British Columbia and Ottawa, Ontario 
from which charts and publications 

are distributed. During the course 

of the past year, 318,813 items 
representing more than 1,300 different 
products were distributed to individual 
purchasers and 735 authorised dealer 
distributors throughout Canada, the 
US, and around the world. 


The official crest of the 
Canadian Hydrographic 
Service 


NEW CHARTS 


New Charts New Charts Produced in Fiscal Year 2000-01 Scale 
3935 Hakai Passage and vicinity/et environs 1:40 000 
3937 Queens Sound 1:40 000 
4856 Bonavista Bay, western portion/partie de |'Ouest 1:60 000 
5629 Marble Island to/a Rankin Inlet 1:60 000 
5641 Arviat and approaches/et approches 1:60 000 
7573 M'Clintock Channel, Larsen Sound and/et Franklin Strait 1:500 000 


CHARTS PRINTED 


New Charts/New Editions/Reprints Totals 
# of new editions 67 
# of reprints 3 
# of new charts 6 
# of charts available as POD as of March 31, 2001 225 


CHARTS AND PUBLICATIONS SALES 


Includes Free, Wholesale and Retail National 
Sales (units) 


# of paper charts and maps distributed (includes chart #1) 206,869 


# of electronic charts (CD-ROM)) 4,296 
# of tide tables distributed 47,697 
# of sailing directions publications distributed 6,119 
# of CCG publications distributed 7,336 
# of small craft guides and other miscellaneous publications distributed 369 
# of miscellaneous tidal publications 2,364 
# of catalogues and other publications (free) 48,059 


LBL ee ass 


DISTRIBUTION OF NAUTICAL CHARTS AND MAPS BY CHS REGION 


Region # of Charts % 
Atlantic 36,541 18 
Central 53,354 26 
Pacific 76,030 36 
Laurentian 19,886 10 
Headquarters 21,058 10 
TOTAL 206,869 100 
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Chart Maintenance 


CHS Charts and Nautical Publications 
are updated via Notices to Shipping and 
Notices to Mariners, which are jointly 
produced by CHS and CCG and 
published monthly by the Canadian 
Coast Guard. CHS amends charts by 
hand with Notices to Mariners updates 
before distribution. Both Notices to 
Mariners and ENC updates originate 

in CHS regions. 


Updates for Electronic Navigational 
Charts (ENC) are provided through 
Nautical Data International Inc. 
(NDI), a CHS partner for digital data 
distribution. NDI also releases updated 


raster charts on CD on an annual basis. 


In 2000-01: 

* 807 Notices to Mariners were 
processed 

¢ 2,871,358 updates were 
manually applied to 208,863 
copies of charts, due to Notices 
to Mariners update information 

* 107 ENC updates were released. 


Marketing 


CHS has established a marketing team 
to deal with client consultation, deter- 
mine market demand and co-ordinate 
new product design, as well as promote 
CHS products and services. This team 
has been working on several high pro- 


file projects. 


Boat shows are one of the most impor- 
tant venues for CHS to meet and 
interact with clients. This year CHS 
was present at boat shows in Halifax, 
Saint John, Yarmouth, Montreal, 
Quebec City, Toronto, London, 
Kingston, Orillia, Vancouver, Seattle 


and Ottawa. These events provide 
CHS with important client feedback, 
including valuable insight into recre- 
ational boating interests, trends, and 
needs. Vital information collected 
from boat show attendees through 
CHS-administered surveys will be 
used as a springboard for future 


strategic marketing initiatives. 


Contour, a CHS-produced insert 
carried in Maritime Magazine continues 
to serve the commercial shipping 
community. Editorially focused on the 
latest technological developments affect- 
ing the marine shipping community, 
last year’s features included an article on 
integrating ice information into ECDIS 
entitled, “Ice Information Making 
Headway”, and a profile look 

at ECDIS entitled, “The ECDIS 
Vision — An Intelligent Marine 


Transportation System For Canada”. 


The recreational boating market 
is comprised of powerboats, yachts, 
sailboats, canoes and kayaks. There 

are over 2,000,000 recreational 


boaters in Canada. 


In 2000-01, CHS launched a newly 
updated, user-friendly CHS web 
site, which can be visited at 


www.charts.gc.ca 


Besides creating interest in and 
awareness of CHS products and 
services, Marketing is also responsibile 
for licensing the use of paper nautical 
charts to third parties. Each year 
CHS receives hundreds of requests for 
licenses. Among the more interesting 
requests approved were: the use of 

a few Newfoundland charts to be 
displayed in the movie “The Shipping 
News” based on a novel of the same 
name and starring Kevin Spacey 

and Judi Dench, and a promotional 
pamphlet for recreational fishing for 


areas bordering the Niagara Peninsula. 
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Geomatics Support 


A New Wave of Capabilities Through Joint 
Technology Initiatives 


cr HS maintains expertise in computer systems, networks, and applications 
| used for the hydrographic surveying, data processing, data management, 
“Yee and product development. This expertise rests in the hands of computer 
scientists, engineers, and technicians who keep hardware, software, and networks 


operational and optimised both in the office and in the field. 


With an ever increasing volume of data 
collected and virtually all processes and 
production procedures utilising digital 
data, CHS operates a number of data 
management systems. These systems 
include CHSDir, a directory of meta 
data listing digital and analogue data, 

a Notices to Mariners database linked 
to the Canadian Coast Guard’s aids to 
navigation database, a Source Database 
optimised to handle large volume data 
and a Product Database which is used 
to co-ordinate the management of 
product files. 


While CHS follows a policy of “buy” 
rather than “build” there is ongoing 
development work carried out to inte- 
grate purchased solutions with other 
hardware and software, to test new 
technologies and adapt them to CHS 


requirements, and to keep abreast of 


new developments in the marine world. 


In line with its vision to be a valuable partner in ocean technology development 
and applications, CHS is demonstrating leadership in marine geomatics by applying 


its expertise to the development of new marine geomatics applications. 


The Marine Geospatial Data Infrastructure (MGDI) Initiative 


The Marine Geospatial Data Infrastructure (MGDI) initative is a significant new 
venture that will contribute greatly to informed decisions in the marine sector. 
This initiative falls under Canada’s GeoConnections initiative, a five-year, $60M 
national program aimed at enabling the use of Canada's geographic information 
through the Internet. 


As part of its geomatics mandate and on behalf of Fisheries and Oceans Canada, 


the CHS co-chairs the MGDI Marine Advisory Committee, along with the 
Canadian Centre for Marine Communications (CCMC), and is involved in 
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activities at the regional and national 
levels. The main objective is to facili- 
tate and support the implementation 
of a geospatial data infrastructure that 
will serve the needs of the marine com- 


munity in Canada. 


As part of the MGDI initiative, the 
CHS is also sponsoring the following 
project proposals: 


* Ocean Portal: Aimed at providing 
better tools for DFO decision- 
making and improved interaction 
through a Geospatial infrastructure 
that will provide a common access 
to key data holdings and web 


mapping services. 


¢ Ocean Framework: Aimed at 
developing digital ocean framework 
data to provide hydrographic 
components for Canada’s national 
territorial sea area, as a seamless 


extension of the land framework. 


The Marine Services 
Portal Project 


The Marine Services Portal partners 
Environment Canada (Meteorological 
Service of Canada — Canadian Ice 
Service), Fisheries and Oceans Canada 
(Canadian Coast Guard and Canadian 
Hydrographic Service), and Transport 
Canada (Marine Safety). 


This project organises service delivery 
around client needs rather than admin- 
istrative structures; facilitates client 
interaction by clustering information 
intuitively rather than organisationally; 
and creates a seamless environment by 
providing a single point of entry over 
the Internet instead of three separate 


departmental entry points. 


CARIS Initiatives 


An ongoing relationship between 
CHS and CARIS has been mutually 
beneficial — from the development 

of multi-beam/single-beam field 
processing software (HIPS/SIPS) 

to the international rise of CARIS, 

a software tool used in hydrographic 
offices around the world. CHS, 
through Memorandum of 
Understanding and collaboration 
agreements with CARIS, has 
co-developed S-57 ENC production 
and maintenance software, multi-beam 
to ENC conversion software, as well 
as specialised ENC to DNC (Digital 
Nautical Chart-military) converters 
and data management solutions. 

CHS continues to make use of CARIS 
from data acquisition through to data 


dissemination. 


The Hydrographic 
Information Network 
— PDB, SDB CHSDir 


The Hydrographic Information 
Network (HIN) supports the data 
management and transformation units 
of CHS’s operational business process. 


HIN has been through two generations 
of development. The first generation 
dealt with the development of tech- 
nologies and standards such as the S-57 
Standard (International Data Exchange 
Standard versions 2 and 3 - IHO), 
Oracle Spatial Data Option, first 
generation Object Manager (VMS), 
Source Directory System (SDS — first 
meta data system for sources), draft 
Notices to Mariners, nomenclature 

and chart distribution systems, and 


databases. 


The second generation looked at 


the development and implementation 


of a Product database, a system initially 


created to manage/secure the creation, 
maintenance, archiving, and process 
management of S-57 data and the 
generation of ENCs. It has since been 
extended to paper chart and raster 
print-on-demand data management, 
and National Resource Map Series 


data management. 


Delivery of the Source Database, 
which manages source bathymetry, 
has been completed. This includes 
archiving, session control input from 
several sources, output to selected 
datum, link to tides, effective manage- 
ment, and access to large volumes of 
soundings. Tools to view source 
bathymetry have also been developed 


and implemented. 


The CHSDir system (the corporate 
database) includes meta data on all 
digital and non-digital sources and 
products. It has also refurbished 

and integrated some of the older 
applications such as CHAINS 
(Production Monitor) and SDS. 

The ‘Notices’ component of CHSDir 
was interfaced with the Canadian 


Coast Guard SIPA database. 
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Partnerships 


North Atlantic Right Whale 

A recovery strategy has been 
developed in conjunction with 
various partners in the fishing 
and marine services industries 
as well as among environmental 
organisations, most notably the 
World Wildlife Fund (Canada). 
CHS charts for the relevant areas 
of the Bay of Fundy have been 
modified to provide information 
on endangered right whales. 


THE ENDANGERED 


NORTH ATLANTIC RIGHT WHALE 


“he Canadian Hydrographic 


Service plays an important role 
© in fostering and supporting the 
development of the hydrographic sur- 
veying and charting sector in Canada 
to address both domestic and interna- 
tional needs. Its role is recognised 
among its partners and has resulted in 
benefits to Canadians, the Canadian 


Government, industry, and academia. 


Nautical Data International 
Inc. (NDI) Partnership 


In the early 90s, while CHS was 
attempting to fulfill its traditional 
mandate of producing, maintaining and 
distributing a portfolio of almost 1,000 
paper charts, an emerging demand for 
electronic charting technology was 
growing rapidly. Faced with resource 
constraints, the CHS chose to partner 
with Nautical Data International Inc. 
(NDI) in 1993 to develop, market and 
control distribution of electronic charts 
and other digital data owned by the 
Crown and maintained by the CHS. 

It was evident that by partnering with 
NDI, this alternate service delivery 


LA BALEINE FRANCHE DE L’ATLANTIQUE NORD 


EN VOIE DE DISPARITION 
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would save the CHS a large capital 
investment in technology, infrastruc- 


ture, and expertise. 


The Canada-NDI agreement provides 
NDI with the sole right and license 

to sublicense to others digital CHS 
data, products, and product updates. 
In return, NDI is committed to making 
a significant investment towards the 
establishment of an electronic charting 
infrastructure in Canada. Under the 
agreement, NDI also provides reduced 
data licensing fees to all government 
departments and not-for-profit educa- 
tional institutions. In addition to 
establishing a portfolio of approximately 
650 raster charts for the recreational 
boating community, NDI has provided 
an ENC updating service for the ENC 
files they have distributed on behalf of 
CHS since 1997. 


University of New Brunswick 
Ocean Mapping Group 
Partnership 


A partnership with the Ocean 
Mapping Group at the University of 
New Brunswick (UNB) has proven to 
be of enormous benefit in all areas of 
hydrography for CHS, Canada and the 
global hydrographic community. 


Established in 1988 in response to 

a national need to develop advanced 
ocean mapping capabilities, the 
Ocean Mapping Group has focused 
on developing new and innovative 
techniques and tools for the collection, 
management, processing, visualisation, 
and interpretation of sea floor data. 
Among its various projects, the Ocean 
Mapping Group is studying the 
relationship between actual seabed 
characteristics (topography, texture 
and composition) and acoustic meas- 
urements of these same characteristics; 


this project is beneficial for accurate 


hydrographic charting, dredging surveys, 
seabed classification for aquaculture 
sites, and mine countermeasures. Most 
of CHS’s expertise in multi-beam 
mapping has been developed through 
this partnership, as has the hydro 


acoustics project for fisheries. 


Canadian Centre for Marine 
Communications (CCMC) 


Based on a long history of collabora- 
tion, the CHS and CCMC established 
a Strategic Alliance in May, 1999, and 
have since been involved in several 
joint projects such as the Irish Seabed 
Survey, the Marine Electronic Highway 
Initiative, the Iran Hydrographic 
Capacity Assessment, and the Marine 
Geospatial Data Infrastructure, among 
others. 


The anticipated main benefits of this 
alliance are: 
¢ Increased collaboration and 
co-operation between CHS and 
the Canadian marine 
information technology industry, 
leading to an enhanced 


competitive position. 


Continued effectiveness, 
efficiency, and credibility of the 
Canadian Hydrographic Service. 
¢ Greater return on government 
and industry investments in 


marine information technology. 


The Canadian Power 
and Sail Squadrons (CPS) 


The Canadian Power and Sail 
Squadrons (CPS) is a national 
volunteer organisation with a member- 
ship approaching 40,000; it provides 
boating education to recreational 
boaters. A major portion of the 
curriculum is dedicated to the use of 
nautical charts using a training chart 
published by CHS. This extensive 
nautical chart training makes CPS 
members ideal candidates for providing 
Marine Information Reports (MAREP) 
to CHS about its products. The 
CHS/CPS MAREP program was insti- 
tuted in 1971 and is entrenched in the 


CPS organisation. 


The Canadian Hydrographic Auxiliary 
Program (CHAP) is a pilot project 
investigating the possibility of CPS 
members providing more detailed 
information for hydrographic products 
using elementary survey techniques. 
Dialogue between our organisations is 
ongoing and occurs at many levels in 
an effort to discover and promote 
mutual objectives that will benefit the 


recreational boating community. 


Terra Remote Sensing 

CHS signed a strategic alliance 
with Terra Remote Sensing Inc. 
in 2000. Anticipated benefits 
are an enhanced competitive 
position for the Canadian marine 
information technology industry, 
and a greater return on 
government and industry 


investments in this area. 
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International Project Highlights 


Promoting Hydrography 
and Maritime Safety 
on the Global Stage 


The future safety and preservation of 
our international marine environment 
depends greatly on global co-operation 
and collaboration. The Canadian 
Hydrographic Service is a dedicated 
and active participant, supporting the 
science and application of hydrography 


worldwide. 


International Hydrographic 
Organisation (IHO) 


Canada is one of 69 member states 
which adhere to the Convention of 
the IHO. The CHS actively promotes 
the work of the IHO through partici- 
pation in IHO working groups and 
committees; support to [HO courses 
and lectures, bulletins and journals; 
and participation in conferences held 


every five years. 
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International Projects 


As part of its commitment to the IHO, 
the CHS conducts joint projects with 
other countries. The goal: to support 
and collaborate with other countries 

in developing hydrography, and to 
promote maritime safety around the 
world. These joint projects also provide 
an excellent opportunity for Canadian 
industry to export Canadian goods 

and services. In recent years the CHS 
has worked to develop 
the hydrographic infra- 
structure in a number of 
countries including 
Egypt, Chile, United 
Arab Emirates, Saudi 
Arabia, and Qatar. Other 


projects include: 


¢ Working with the 
Canadian Hydrographic 
Association on a 
Canadian International 
Development Agency 
supported project to 
establish a fully accredit- 
ed IHO/FIG course in 
hydrography at the 
Technical University of 
Malaysia. 


¢ Partnering with the 
Canadian Centre for 
Marine Communications 
(CCMC), UNB and the Geological 
Survey of Canada in 1999 and 2000 
to provide consulting services on 
behalf of the Geological Survey of 
Ireland for the design of the seabed 


survey of Ireland’s territorial waters. 


¢ Partnering with the Canadian 
Centre for Marine Communications 
(CCMC) and Natural Resources 
Canada to respond to a request 


from the National Cartographic 
Centre (NCC) Hydrographic 


Department in Iran. The task was 
to prepare a report assessing the 
technology needs and processes 
required to migrate the NCC 
office to a digital hydrographic sys- 
tem. Tony O’Connor, the DG, 
CHS delivered the report at the 
spring 2001 Geomatic 80 confer- 


ence in Tehran, Iran. 


CHS expertise has also been contracted 


to conduct surveys for other countries. 


¢ From 1994 to 1996 the CHS, 
using the CCGS Frederick G. 
Creed, conducted multi-beam sur- 
veys of the Gerry E. Studds 
Stellwagen Bank Marine Sanctuary 
in the Gulf of Maine on behalf of 
the United States Geological 
Survey and under the auspices of 
the U.S.-Canada Hydrographic 
Commission of the IHO. Since 
1996 the CHS has also used the 
Creed to conduct additional multi- 
beam surveys of the Gulf of Maine 
from Massachusetts Bay to New 
York Bight for the United States 
Geological Survey. In 1999, the 
United States Board on Geographic 
Names announced the naming of 
two underwater features (Creed 
Basin and Creed Ridge) off 
Boston, in honour of the work 


done by the scientists and crew of 


the CCGS Frederick G. Creed. 


* In 1998, in response to a request 
from New Zealand National 
Institute of Water & Atmospheric 
Research Limited (NIWA) the 
CHS provided expertise in con- 
ducting a hydrographic survey, 
including sidescan operations, as 
well as collaboration in the transfer 
of hydrographic skills to NIWA. 
CHS staff also acted as the quality 
assurance authority for a NIWA 
project in 2000. 


Additional Corporate Highlights 


Preparation of Canada’s 
Claim Over the Continental 
Shelf Under Article 76 of the 
United Nations Convention 
on Law of the Sea (UNCLOS). 


UNCLOS, one of the most important 
treaties in history, attempts to regulate 
virtually all activities, management, 

and uses of the world’s oceans, in one 


package. 


Canada played a lead role during the 
formulation of the convention and 
brought its national legislation into 
line with the Convention through the 
Canada’s Oceans Act, but has yet to 
ratify it. 


Once Canada does ratify, the country 
will have 10 years to prepare a claim to 
a juridical Continental Shelf and sub- 
mit it to the UN Commission on the 
Limits of the Continental Shelf. 


Working in collaboration with the 
Department of Foreign Affairs and 
International Trade and the Geological 
Survey of Canada (a division of 
Natural Resources Canada), the 
Canadian Hydrographic Service has 
undertaken a tremendous amount 

of preparatory work. The UN 
Guidelines have been analysed, all 
data on Canadian waters assembled 
into databases, a preliminary limit 
produced, and a plan for field-work 
prepared. Canada is well placed to pro- 
ceed with its claim upon ratification. 


Support for Boundary 
Disputes and Expert 
Witness for Fisheries 
in Vessel Positioning 


CHS provides expert testimony for 
DFO and other government depart- 


ments in events involving boundary 


disputes and vessel positioning. In fiscal 
2000-01, these events included illegal 
immigration to Canada by sea, fishing 
violations, and ownership of undersea 


resources. 


ISO Certification 


The Canadian Hydrographic Service is 
committed to implementing a quality 
management system based on the ISO 
9001:2000 international standard. 
Based on progress during the last fiscal 
year, CHS is on target for the 2001 
registration date. 


The four regional offices and head- 
quarters of CHS will be covered under 
one umbrella ISO 9001:2000 registra- 
tion. The quality management system 
has been designed and implemented 
with a mix of national and regional 
procedures to maximise common 
processes where possible while respect- 


ing regional differences when required. 


The CHS quality management system 
is based on five principles that are 


entrenched in the quality policy. 


These principles are: 
* Being responsive to clients’ needs 
¢ Maintaining a challenging and 
rewarding workplace for all 
employees 
¢ Sustaining teamwork and part- 
nerships 
* Consistently achieving high stan- 
dards for products and services 
* Continually improving through 
innovation and best management 


practices. 


By the end of March 2001, CHS had a 
fully designed and documented quality 
management system and initial imple- 
mentation steps had been taken in all 


CHS offices. 


Human Resources 
and Training 


Since the mid-1960s CHS has had a 
career development program in place 
for field surveying and marine cartog- 
raphy. These programs have evolved 
with advances in technology and 
processes. In 1993, the hydrographic 
surveyor and marine cartography 
career programs were combined into 
a multidisciplinary hydrographer 
career program. 


To ensure national consistency in the 
provision of training and opportuni- 
ties, a National Training Committee 
was formed in 1990. 


In mid-1999, the National Training 
Committee’s mandate was revised by 
the CHS Management Committee to 
include a broader human resources 
scope. 


In fiscal 2000-01, the CHS Human 
Resources (HR) Committee drafted 
Terms of Reference, a Vision 
Statement, and a recommended action 
plan for the CHS Management 
Committee. Three themes for the 
action plan centred around: 
Rejuvenation and Recruitment, 
Organisational Health, and 
Continuous Learning. Each of these 
three themes involved a number of 
distinct and overlapping Human 


Resources activities. 
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Annexes 


Status of Surveys in Canadian Waters 2000-01 


mum ~Adequately Surveyed 
Mam 2000/01 Survey Programme 


Atlantic Region 


1 Squasho Run 

2 Notre Dame Bay 

3 Placentia Bay 

4 Bras d'Or Lake 

5 The Gully 

6 Georges Bank 

7 German Bank 

8 Northeast Fundian 
Channel 


2000-2001 © Annual Report 


Laurentian Region 


9 Chaleur Bay 
10 Saguenay River 
11 Montmagny 
12 Ile aux Coudres 
13 St. Lawrence River 
Channel 
14 Lac Saint-Louis 


Central & Arctic Region 


15 Hamilton Harbour 
16 Nanticoke 

17 Georgian Bay 
18 Sault Ste. Marie 
19 Thunder Bay 
20 Cape Dorset 

21 Igloolik 

22 Grise Fiord 

23 Kugluktuk 

24 Cambridge Bay 
25 Holman 

26 Sachs Harbour 


| 27 Beaufort S 


Pacific Region 


28 Admiralty Inlet 

29 Esquimalt / Victoria 
/Sidney 

30 Georgia Basin 

31 Kyuquot Sound 

32 Port Alice 

33 Stewart 


34 Bowie Seamount 


FISHERIES AND OC 
CANADIAN HYDROGRAP 


Mike Casey 
Acting, Director, ‘ 
Marine. Cartography 


‘Michel Poulin 
Director, Hydrogiaphic Planning, 
Marketing & ; Applied Research 


oe 


Dave Monahan 
Director, 4 
Ocean. ‘Mapping 


OPERATING 
EXPENDITURES DETAIL 


A.D. (Tony), O'Connor 
Director: cheral * 
Canadian Hydrographic Service 


Administrative 


Expenditures 


20% 


Surveys 


Overhead 22% 


and Capital 
Expenditures 


13% 


Chart 
Production 


New Technolog ay 
< 34% 


Development 


11% 


Hydrographic 


Paul Bellemare 


Director, CHS 
Laurentian ’ 


George. Eaton 
Direecoe! CHS 


“Pacifico. . 


Julian Goodyear 
Director, CHS 
Central ' and ‘Arctic 


baacecceccccmela samc ancnneasclemcocuse eee ae. Ce 


Direes 5 CH. 
‘Adlantic 


CHS Planned Spending for 
Fiscal Year 1999-2000* 


Operating Expenses $31.2 
Capital Expenditures 0.8 
Grants and Contributions 0.1 
Total Expenditures $32.2 
Number of Full Time Employees (FTE) 338 


7 ee SSS 
*All figures in millions 

Source: Fisheries and Oceans Canada estimates for the period ending 
March 31, 2000. The figures for the period ending March 31, 2001 
were not available at the time of printing. 
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